Abstract. Concerning the Feit-Thompson Conjecture, Stephens found the serious example. Using Artin map (see [9] ), we shall show that numbers 17 and 3313 in the example by Stephen are common index divisors of some subfields of a cyclotomic field Q(ζ r ) where r = 112643 and ζ r = e 2πi r , and some results in [7, 8] Throughout this note, we assume that r is a common prime divisor of f and t. Using computer, Stephens [10] found the example about r as follows: for p = 17 and q = 3313, r = 112643 = 2pq + 1 is the greatest common divisor of f and t. This example is so far the only one.
Let p < q be primes and we set f := q p − 1 q − 1 and t := p q − 1 p − 1 .
Feit and Thompson [3] conjectured that f never divides t. If it would be proved, the proof of their odd order theorem [4] would be greatly simplified (see [1] and [5] ). Throughout this note, we assume that r is a common prime divisor of f and t. Using computer, Stephens [10] found the example about r as follows: for p = 17 and q = 3313, r = 112643 = 2pq + 1 is the greatest common divisor of f and t. This example is so far the only one.
In this note, using the Artin map, we shall show that both 17 and 3313 are common index divisors (gemeinsamer ausserwesentlicher Discriminantenteiler) of some subfields of a cyclotomic field Q(ζ r ) where r = 112643 and ζ r = e 2πi r , and some results in [7, 8] shall be again proved from our Theorem.
The assumption on r yields from [7, Lemma, (1) and (3)] that p and q are orders of q mod r and p mod r, respectively. Thus r ≡ 1 mod 2pq since r is odd.
We set q * q := r − 1 and ζ = e 2πi r . Let n be a divisor of q * , let L n be a subfield of K = Q(ζ) with [L n : Q] = n and let O n be the algebraic integer ring of L n . Using the exact sequence by the Artin map (see [9, p.99 and section 2.16] ) and Kummer's theorem.
We
The example by Stephens shows from the next Theorem that p = 17 and q = 3313 are common index divisors of L 34 and of L 6626 , respectively, since we can exchange p for q.
The detailed version of this paper will be submitted for publication elsewhere.
Theorem. Assume r is a common prime divisor of f and t, and n is a divisor of q
* , where
Let c be a primitive root for r, let χ be a character of order n defined by χ(c) = ω where ω = e 2πi n and let g(χ) = ∑ a∈Fr χ(a)ζ a be the Gauss sum of χ where F r is a finite field of order r. Let σ(ζ) = ζ c be a generator of the Galois group G of K over Q and set
It is known that L n = Q(θ) and θ is a normal basis element of O n over Z (see [9, 
The next Lemma is useful to our object. It only needs to assume r is prime and n is a divisor of r − 1 in this Lemma. This proof is essentially in the first equation of (1) due to [9, p.62] . This idea of classifying primitive roots goes back to Gauss; the regular 17 polygon construction by ruler and compass.
Lemma.
(
ks g s for 0 k < n whereω is the complex conjugate of ω.
(2) Using (1), determinants of cyclic matrices A n , B n are given by
Some results in [7, 8] 
are proved again in the next

Corollary. Let r be a common prime divisor of f and t. Then we have
(1) p ≡ 1 or r ≡ 1 mod 4 (see [7, Lemma, (4) 
]). (2) q ≡ −1 mod 9 in case p = 3 and f divides t (see [8, Corollary, (a)]).
Proof of (2) . We consider the case n = p = 3. If f is composite, then f does not divide t. Thus we may assume f is prime and so r = f (see [7] ). f has a primary prime decomposition f = ηη in Z[ω] where ω = e 2πi 3
and η = ω(ω − q), (see [6, 8] ). In this case, we set χ is the cubic residue character modulo η. Let h(x) be the minimal polynomial of θ over Q.
h
where
Thus we obtain 3a 2 = 1 − f = −q(q + 1). On the other hand, using g 2 =ḡ 1 , f = ηη and the Stickelberger relation g 3 1 = rη = f η (see [6] ), we have
Thus we have 3 3 q 3 a 3 = (−q(q + 1)) 
